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Title: "Screening Tes of Candidate iigh b isslvity X0-70 Bndne Shroud
Coatings".

1. naOm CTI

1.1 To protect the B-70 fuselage structure against damage frcm engine heat,
Thouds of Rene' i metal vill be employed. Although an emissivity value of
.85 is desired for the exterior surfaces of these shrouds an enissieLvity of
.80 vould be acceptable. To attain these values the exterior surfaces of the j'_'&
shrouds must be coated with a highly emitting finish. It vas necessary to co duct
screening tests of candidate coatings to reduce the number of materials to be
subjected to the lengthy processes required for ecaplete evaluation.

0 2. PURPOSE

2.1 To determine the total emissivity at 1100 F of eight candidate 3-70 engine
-roud coating materials. The emissivity to be measured before and after heating
the applied finishes for 100 hours at 3.100 F.

2.2 To determine the effects of heat aSing for 100 hours at- 1100 F on the

*-candidate materials.

3. CONCLUSIM

3.1 Only one coating (A) Products Techniques Co. PT40&, exhibited sufficiently
Egji emissivities before and after heating to meet target requirements. This
material had an emissivity at 1300 F of .80 and emissivity of .79 after being
heated for 100 hours at 1100 F. Coatings C-and D bad an emissivity at UW 7
8f .80 and .82 respectively but after being exposed to 1100 F for 100 hours
'the ,missivities dropped to .6A and .58.

3. The coated strip heater method vas employed in measuring tbase emissivit:es.
The accuracy of this equipment is considered to be t10%. In view of this faut
coatings B and E could possibly be eosidred for ddltioal evaluation.

Ii. PnOCR AMl aMn

4.1 Coating Mater als:

0adh,'tVansmittal of this document outside the Department of Defense aunt
j have-priior approval of Materials Information Branch. (MAAM), Materials

Applications Division, Ar Materials Laboratory,. Wright-Patterson APB,
SOhio 45433.

i_



Best
Available

Copy



NORTH AMERICAN AVIATION, INC.
INTIRATIOUAL AIROR

LOS ANGELES 45. CAUFORNIA

.1 VAA Report No: 77D-61-"0
Date: 7-3.61
Page: 2

4.1.1 The following listed aterials vere tested during this InvetigtIon.
W-etter preceding each coating will be employed for material identification
n the body of this report and in the table of test results.

Code materi l cure source

A Coating PT-OI 1 hour 325 F Products Techniques Co.

B High Beat Silicone Finish 1 hour 485 F W. P. Fuller Co.
517-B-3

C High Emissivity-High seat 1/2 hour 450 F Rinabed-Mason Co.
Black J29978 IT

D High Emissivity-High Neat 1/2 hour 450 F Rinshed-Mason Co.
Mack J299 V

S NAA Coating 1 hourI 48F AA
1012-22M-1

F Coating 3W-7% 1/2 hour 400 F I.. DuPont Co.

0 IA Costing 1 hour 48571 AA
1022-22-2

1 High EmissivIty-High Heat 1/2 hour fron Rinshed-Nason Co.
Black J55811 450 to 1450 F

4.2 Test Specimen Preparation:

4.2.1 Test specimens consisted of 0.5 x 18 x .040 inch strips of heat treated
Tinargon) Rene' 41. The materials listed in paragraph 4.1.1 yere applied to
these stripe by spraying and air dried for a minimm of one hour folloied by
curing in a circulating air oven for the times and temperatures given in the
preceding parapph.

uNeat Ng Tests

4.3.1 A prepared test specimen of each coad ating was placed in an air
cicating oven aintained at 1100 25 F for a period of 100 hom. At the
conclusion at the heating period the specimens -use exmined for film dafecUt
or cbmanges.
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.4 Heat Aging Test Results:

4.4.1 The colors of coatings B, F, I were relatively unchanged by the exposure
--- O0 F but the remaining candidate finishes were changed in varying degrees

(see Table I). Coatings E, F, G vere seriously affected by the heat exposure
and exhibited loss of adhesion, flaking or powdering or their Was. Due to
poor resistance to 3100 F the coatings E, F and G were not subjected to further
testing.

4.5 Total Eissivity Tests:

4.5.1 The test specimens that bad successfully passed the heat aging and
specimens of the same materials that had not been subjected to 100 hous exposure
at 1100 F were measured for their total emishlvity at 1100 F.

4.6 Total Emissivity Test Results:

)4.6.1 Coating A exhibited the highest emissivity (.79) at 1100 F of the heat
ag-e-dspecimens. Coating D exhibited the highest emissivity (.82) of those not
subjected to 100 hovus at 1100 F. Detailed test results my be found in ble 1.

Note: The data on which this report is based amy be found on pae 44 of
Nometallic Materials Data Book No. 2674 and on pae 22 of Data Bobk No. 1022.

Written by: T. MaeDwmL. K.0. Bart, Superio
7t Chemal and Finishes ar
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TA Z I

samm sT 3L'Ts OF cOATIP8 of RIFm' 41

"Coating k Coating Total C-ats.
Coating I Color Condition. Total at 1100 p

Coaing Thickness Cating After 100 Mrs.After 100 rs EmilssiviLty After 100 H's
mils color I 1100 F ii00 F at 3100 F atii00 F

A 1.6 Black Nil. Good. .80 .79
Grey

B 1.4 Black Black Good -73 .72

C 1.6 Black Lt. Good .80 .6

I 4 Grey

1.6 Black Lt. Good .82 .58
Grey

1 0.5 Black Off Film Flaking -- --
White No Adhesion

__ _ _1.8 Green Green Fil Flaking
No Adhesion

0.5 Black Brow Fil Pow de
INo A2hesion

]• 
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